Acetate metabolism in brain mechanisms of adaptation to ethanol.
The aim of this study was to estimate the role of acetate-induced metabolic changes in brain mechanisms of resistance to the narcotic effect of ethanol. Wistar rats were treated daily with ethanol (3.5 g/kg i.p. for 7 days). During alcohol treatment, the duration of ethanol-induced sleep was decreased. Levels of acetate, acetyl-CoA, adenosine, and the pool of AMP+ADP, and the activity of acetyl-CoA synthetase and 5'-nucleotidase in the brain were measured. Synaptosomal adenosine and acetylcholine release were measured in the presence of acetate, adenosine and 2-chloroadenosine. The concentration of acetate was higher in all investigated brain regions of ethanol rats in comparison to controls. The activity of acetyl-CoA synthetase and 5'-nucleotidase, as well as the levels of adenosine and the pool of AMP+ADP were raised in cerebral cortex of ethanol rats. The synaptosomal level of adenosine was higher in control rats. Acetate caused a 3-fold increase of extrasynaptosomal adenosine level. Synaptosomes from ethanol rats showed higher rates of Ca-dependent releases of acetylcholine. 2-chloradenosine resulted in inhibition of synaptic acetylcholine release only in control rats. Ethanol causes an increase of acetate in brain and adenosine level in cerebral cortex. Acetate causes an increase of the extrasynaptic adenosine level. Prolonged ethanol treatment results in an increase of synaptic Ca-dependent acetylcholine release. Seven-day treatment with ethanol eliminates the inhibitory effect of 2-chloroadenosine-A1 adenosine receptor agonist on synaptic Ca-dependent acetylcholine release.